The formula for the Horwitz ratio (HORRAT) as presented in the Study Director's Manual of AOAC IN-TERNATIONAL is applicable only when the concentration is in the unit/unit form (e.g., mg/mg, g/g, etc.). When the analyte concentration is a trace or mass fraction amount (e.g., mg/g), the formula generates incorrect HORRAT values. Alternative calculation procedures are presented to circumvent such problems. 
which is the square root of the sum of the repeatability and laboratory components of variation; the analyte concentration (C) is estimated as the mean concentration (x). When the expressions for RSD R , % and PRSD R , % are substituted in
HORRAT may be expressed as follows after algebraic simplification:
Note that this form of HORRAT defined as HORRAT_1 is correct for the case when the concentration is of the unit/unit form.
Although the calculation of the HORRAT appears relatively straightforward, some collaborative study manuscripts recently submitted for review, as well as "Guidelines for Col- ) of an analyte. In calculating PRSD R , %, the tendency for some has been to simply substitute the mean value for C, without regard to units, and to perform the required calculations as defined in "Guidelines for Collaborative Study of Procedure to Validate Characteristics of a Method of Analysis"
The purpose of this paper is to reiterate the procedure for calculating HORRAT when a given material contains trace or mass fraction amounts of an analyte.
Experimental

If PRSD R , % = 2C
-0.1505 is calculated whereby the mean ( x) is substituted for C, but the concentration of the analyte is not properly taken into account, PRSD R , % and HORRAT will be correct only when the concentration of analyte is of the form unit/unit (e.g., mg/mg, g/g, etc.).
In computing HORRAT for trace amounts of an analyte, it is necessary to express the concentration in terms of the appropriate mass fraction of the analyte. For example, analyte amounts that are expressed as mg/g (ppm) should be expressed as a mass fraction, which may be some number times 10 -6
. In general, to compute PRSD R , % = 2C
, one would substitute x(10 -k ) for C, which is the trace amount or mass fraction of analyte expressed as a power of 10. For example, the -k in 10 -k is the exponent expressing the power to which 10 must be raised to obtain the mass fraction, e.g., 10 (HORRAT_1).
Example
Assume that, for a given material, the mean and reproducibility standard deviation are x = 1.081 mg/g = 1.081´10 -6 and s R = 0.5827 mg/g = 0.5827´10
To calculate HORRAT, we would preferably use Equation 3 as follows: we would obtain the following: . . HORRAT_1 = 0.12503(27.27) = 3.41
Conversion Factors
As mentioned earlier, to correctly calculate the HORRAT for trace or mass fraction amounts of analyte, the HORRAT_1 value obtained from computing HORRAT, as defined by Equation 1, must be multiplied by the conversion factor ( ) . For convenience, Table 1 analyte. Note that the formula for calculating HORRAT_1 either should be multiplied by the appropriate factor provided in the fourth column of the table, or should be divided by the appropriate factor provided in the fifth column of the table, to obtain the HORRAT that is appropriate in terms of the mass fraction.
Although the table provides a reasonably full range of conversion factors, the range of validity for HORRAT for all conversion factors (e.g., >1 mg/g) may or may not be tenable.
Conclusions
It has been shown that using HORRAT_1 = s R 002 0 8495
. .
x to compute HORRAT for mass fraction amounts of analyte provides an incorrect, overestimated value of HORRAT that can lead to spurious conclusions regarding method performance.
If the HORRAT_1 formula is used, the computed HORRAT_1 value should always be corrected by using the appropriate conversion factor provided in Table 1 
